SUMMARY In seven pedigrees displaying the familial atypical multiple mole-melanoma (FAMMM) syndrome, three successive linkage analyses were performed between HLA and an assumed dominant gene determining respectively each of the following affected phenotypes: (1) precursor lesions, (2) cutaneous malignant melanoma (CMM), and (3) 
SUMMARY In seven pedigrees displaying the familial atypical multiple mole-melanoma (FAMMM) syndrome, three successive linkage analyses were performed between HLA and an assumed dominant gene determining respectively each of the following affected phenotypes: (1) precursor lesions, (2) cutaneous malignant melanoma (CMM), and (3) precursor lesions or CMM or both. Close linkage could be excluded in (1) and (3) . However, if the transmission of malignant melanoma itself were assumed to be due to a single gene different from the one responsible for precursor lesions, a maximum lod score of 1 * 64 was observed at a recombination fraction of 5 %, assuming low penetrance values. These different results are discussed in respect to the possible mechanisms causing the familial distribution of these traits. Two alternative hypotheses were proposed. Either the FAMMM syndrome is a rare genetic entity not closely linked to HLA or the association and transmission of precursor lesions and CMM in families are due to several factors among which HLA might play a role.
Familial occurrence of cutaneous malignant melanoma (CMM) has been widely reported since the first report in 1817 cited by Greene In each case, linkage homogeneity among these seven families was tested by a x2 with 6 degrees of freedom; it was not significant.
Discussion
Segregation analysis, which allows discrimination between several transmission hypotheses for the disease, could not be performed here since it was not possible to correct accurately for ascertainment. It is well known that misspecified ascertainment can lead to biased estimates of the parameteis of the genetic model. A dominant pattern of inheritance was assumed, since precursor lesions and CMM appeared to be vertically transmitted in these families, and is in agreement with previous published reports (see introduction). Since the parameters at the disease locus, gene frequency and penetrance, were not precisely known, various sets of these parameters were considered. It has been recently shown by Clerget-Darpoux et al24 that false parameter values at the disease locus can lead to biased estimates of the recombination fraction but do not greatly affect the maximum lod score value.
These different linkage analyses allow exclusion of close linkage between HLA and a gene assumed to determine either precursor lesions (trait 1) or any of the clinical forms, precursor lesions or CMM or both (trait 3), when the gene frequency is < 103. However, there is an indication of a possible linkage between be itself determined by a single gene, different from the one responsible for precursor lesions. It would be inaccurate to add these lod scores obtained between CMM and HLA to those which could be computed from the published Australian'2 and Italian's family data since the familial transmission of CMM in these different sets of data may not be due to a ubiquitous genetic mechanism. Firstly, the frequency of CMM is much higher in Australia12 (1 in 1000) than in Europe (taken here to be 1 in 100 000) and, secondly, information concerning precursor lesions was not mentioned in the Australian and Italian families.
Thus, the interpretation of our results depends on the possible genetic mechanisms assumed to control the association and transmission of both traits, precursor lesions and CMM, in families. We propose here two hypotheses. (a) There is a rare single gene, with variable expressivity, determining precursor lesions or CMM or both which is not closely linked to HLA. In this case, the lod score of 1 64 observed between CMM and HLA would be due to chance. (b) There is a more complex mechanism involving several factors, genetic and environmental, interacting with the gene determining precursor lesions to cause the neoplastic transformation. In this case, the precurgor lesion gene is not closely linked to HLA and the lod score of 1I64 between HLA and CMM reflects a possible role of the HLA complex in the development of malignancy.
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